Introduction {#sec0005}
============

Fractures of the radial head and neck correspond to 1.7--5.4% of all fractures and around 33% of all elbow fractures; almost 30% have associated injuries.[@bib0060]

The incidence of associated injuries increases with the severity of the fracture, ranging from 20% in cases of fractures without deviation to 80% in multifragmentary fractures.[@bib0060], [@bib0065]

The association with neurologic injury is rare, and it may occur mainly in fractures with anterior deviation, Monteggia fracture-dislocations, and open gun shot fractures. In the literature, there are few reports of radial head fracture with posterior interosseous nerve injury.[@bib0065], [@bib0070], [@bib0075]

This study aimed to report a case of radial head fracture associated with posterior interosseous nerve (PIN) injury.

Case report {#sec0010}
===========

Male patient, aged 42 years, without comorbidities, sought medical care after a skateboard fall. He reported pain and range of motion impairment in the right elbow, as well as difficulty in extending the fingers of the ipsilateral hand.

On physical examination, edema of the lateral aspect of the elbow was observed, without pain or ecchymosis on the medial region; limited range of motion (ROM) was observed for both flexion-extension and pronosupination. The neurovascular examination showed extension deficit of fingers at the metacarpophalangeal joint level, as well as abduction and extension deficit of the thumb ([Fig. 1](#fig0005){ref-type="fig"}). The patient also presented radial deviation during wrist extension. He did not have sensitive alterations; the neurological examination of median and ulnar nerves was normal. Peripheral pulses and perfusion were unaltered.

Elbow radiographs were initially requested and a Mason type III radial head fracture was observed, with an anteriorly deflected fragment consisting of 40% of the radial head area ([Fig. 2](#fig0010){ref-type="fig"}). To better understand and visualize the fracture, a CT scan of the elbow was performed and associated fractures were observed ([Fig. 3](#fig0015){ref-type="fig"}, [Fig. 4](#fig0020){ref-type="fig"}). Given the fracture pattern and neurological deficit, surgical treatment was chosen.

Surgical technique {#sec0015}
==================

A lateral Kocher approach was used, whereby the elbow joint is exposed between the anconeus and the extensor carpi ulnaris muscles.[@bib0080] The joint capsule was opened with the forearm in pronation, through which a large amount of the hematoma was drained. No injury or instability signs were observed in the lateral ligament complex. After irrigating the joint, it was observed that there was no avulsion of the anterior capsule, but a chondral injury was observed in the capitellum, and the radial head fragment was in anterior position. Anatomical reduction of the radial head fracture was performed, with temporary fixation with Kirschner wires to aid permanent fixation with two 2.7-mm screws using interfragmentary compression technique. The joint capsule and the muscle interval were sutured. The authors chose not to explore the nerve, as the literature reports that the posterior interosseous nerve injuries are usually due to indirect nerve compression by the anterior fragment of the radial head or by the joint hematoma.[@bib0060]

An axillary-palmar plaster splint was placed in the neutral position to prevent pronosupination for three weeks. After this period, assisted passive motion was initiated, followed by active movement; muscle strengthening was initiated two months after surgery.

In the second day after surgery, normal posterior interosseous nerve function was observed, with full extension of the fingers and normal function of the thumb.

Three months after surgery ([Fig. 5](#fig0025){ref-type="fig"}, [Fig. 6](#fig0030){ref-type="fig"}), the patient was completely asymptomatic, with ROM in flexion-extension of 0--140 degrees and 90--80 degrees of pronosupination. Radiographs showed complete fracture healing ([Fig. 7](#fig0035){ref-type="fig"}, [Fig. 8](#fig0040){ref-type="fig"}).

Discussion {#sec0020}
==========

The radial nerve originates from the posterior cord of the brachial plexus along with the axillary nerve, with its fibers originating in C6, C7, and C8 roots, and sometimes, T1; it is majorly a motor nerve. The radial nerve is responsible for the innervation of the triceps, anconeus, extensor carpi radialis longus and brevis muscles.[@bib0085], [@bib0090], [@bib0095]

The PIN is a motor branch of the radial nerve; it has six sub-branches, which are responsible for the innervation of the extensor digitorum communis, extensor indicis proprius, extensor pollicis brevis and longus, abductor pollicis longus, supinator, and extensor carpi ulnaris muscles. The branch to the supinator muscle emerges before the nerve enters the arcade of Frohse, and the other branches emerge afterwards.[@bib0085] Due to this subdivisions, Spinner[@bib0085] divided PIN compression into two types: type I, in which all branches are compressed, and type II, in which the isolated compression of a branch may occur.

The diagnosis of neurological injuries is clinical, being a part of the orthopedic physical examination. Upon examination, the present patient showed active wrist extension with radial deviation, since the radial wrist extensors are innervated by the radial nerve, but was unable to extend the fingers and thumb, demonstrating involvement of the PIN, which is responsible for the innervation of the extensor digitorum communis, extensor indicis proprius, extensor pollicis brevis and longus, abductor pollicis longus, and the extensor carpi ulnaris.

Neuropraxia of the interosseous posterior branch of the radial nerve has been reported in fractures of the proximal third of the radius, elbow fracture-dislocations (Monteggia), and fractures due to firearm injuries, as well as compression syndromes at the level of the arcade of Frohse, iatrogenic injuries in surgical approaches, elbow arthroscopy, and rheumatoid arthritis.[@bib0080], [@bib0090], [@bib0100], [@bib0105] Joint swelling caused by undisplaced fracture of the radial head may lead to compression of the PIN.[@bib0105] In the present case, the authors believe that the temporary PIN dysfunction was due to compression by both the intra-articular hematoma and the anterior displacement of the radial head fragment.

The literature on the association of PIN neuropraxia with isolated radial head fracture is scarce, with few case reports.[@bib0060], [@bib0100], [@bib0105], [@bib0110] The proximity of the PIN with the radial neck creates the risk of injuries in this region, as well as in its surgical approaches.[@bib0065] Anatomical studies have shown that the mean distance between the radiocapitellar joint and the PIN origin is between 1.2 cm ± −1.9 mm and only 1% are in contact with the radius.[@bib0095]

There is no consensus in the literature regarding the best treatment in such cases; there are reports of conservative and surgical treatments with or without nerve exploration.[@bib0060], [@bib0080] In the present case, the authors opted for surgical treatment without nerve exploration, due to the deviation of the radial head fragment, as the patient had no capsular injury nor evidence suggesting direct trauma to the nerve.

Surprisingly, the patient had a full recovery of wrist and fingers motion on the second day after surgery. Six months postoperatively, he presented full ROM, with radiographic signs of fracture healing.

Conclusion {#sec0025}
==========

Although rare, posterior interosseous nerve branch injury may be associated with acute or late radial head fractures, even in undisplaced fractures. Proper clinical and neurologic assessments were important in the initial care of this patient.
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![Photograph of the patient showing extension of the fingers at the level of the metacarpophalangeal joints disability.](gr1){#fig0005}

![Radiograph in AP and lateral views showing the radial head fracture and anterior displacement of the fragment.](gr2){#fig0010}

![Sagittal plane CT scan showing the radial head fracture and anterior displacement of the fragment.](gr3){#fig0015}

![CT scan showing the radial head fracture.](gr4){#fig0020}

![Patient on the fifth postoperative day. Complete metacarpophalangeal joint extension is observed.](gr5){#fig0025}

![Patient on the fifth postoperative day. Complete thumb extension and abduction are observed.](gr6){#fig0030}

![Postoperative lateral view elbow radiograph in showing the fixation of the head fracture with two micro fragment screws.](gr7){#fig0035}

![Postoperative elbow AP radiograph showing the fixation of the radial head fracture with two micro fragment screws.](gr8){#fig0040}
